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This manual is designed and written for Calilornia Department of Water Rescurces Program
Managers in charge of environmental measurement projects. It has been extensively reviewed and
has received the endorsement of DWR’s Quality Control Cominittee which is comprised of various
Division and District representatives.

The purpose of this manual is to document the general sampling procedures used by DWR.
The immediate goal is to provide the groundwork for the development of project-specific sampling
manuals, provide quality assurance/control procedures for sampling and the necessary information
for the development of the data quality objectives. The long-term goal is to standardize sampling
equipment and methods so that comparable and reliable data are obtained.

Al present, DWR employees use a wide variety of equipmeni and procedures. The great
extent of this variety makes it difficult to provide highly detailed instructions for field sampling
procedures in one document. This is why it is highly recommended that Prograrn Managers or their
staff develop project-specific sampling manuals unique to their operations. Therefore, the contents
of this manual are not intended 1o cover every sampling procedure for all types of equipment.
Rather, it sets forth basic sampling principles which are relatively independent of equipment or
methods used. In many cases, detailed descriptions are provided for equipment and procedures
which are widely used at DWR. The mention of trade names or brands does not constitute an
endorsement by the State of California.

The development of new and improved ficld techniques is a continuing process. Therefore,
this manual will be updated as necessary. A training program is planned in tandem with this manual.
For further information, contact Judy Heath of DWR’s Quality Assurance/Quality Controi Program
at (916) 327-1672.

PuRPosE aNo Score 1
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Envirenmental saroples should represent the larger “population” from which they are taken. In
practice it is seldom possible to collect a completely representative sample, but this is a goal which
miust be pursued. The sampler must ensure a quality sample by using clean equipment, properly
prepared containers, good sampling technique., and proper sample preservation.

The goal of quality assurance in sampling is to identify, measure, and eliminate or minimize
errors which contribute uncertainty to the data. For example, blank samples (usvally demineralized
water free of the parameter of interest) and other quality control samples are used to assess
contamination due to sampling procedures. This helps to identify, control and minimize the effects of
errors.

The most sophisticated equipment will fail to give good results if the sample is nogn-
representative, contaminated during collection, or improperly preserved or handled. The quality control
measures taken by laboratory personnel can account only for errors that occur gfter sample collection
and dejivery; therefore, sampling procedures must be properly evaluated and planned to minimize
sources of error in the sampling process.

Modern environmenial sampling requires an extraordinary degree of care. Analytical detection
limits are now common in the parts per billion or parts per trillion range. When such smalt
concentrations of materials are being analyzed, a sample can be easily contaminated. A particle of dust
or a finger in the sample can cause contamination.

In the final apalysis, the sampler is the major controller of the quality of samples. It is an
important responsibility to protect the quality of data produced by DWR.

2 INTRODUCTION



QUALITY ASSURANCE/CONTROL (QA/QC)

The quality of analytical data is critically dependent on the way the sampling is conducted, the
manner in which the sample is handled and analyzed and, finally, how the data are handled. Good
quality control must be buill into the sampling plan from the outset.

Written Procedures

Sampling plans are written protocols and should be included or referenced in the QA Project
Plan. The sampling plan incorporated as part of the project plan (or standard operating procedures for
sampling) delineates the details on:

» Sampling locations

» Sample type

» Sample frequency

» Number of samples

» Duration of sampling

» Sample volume

» Sample collection methods and holding times

» Equipment to be used for the sample collection

»  Sample containers

» Pretreatment of containers

» Type and amount of preservative to be used

» Blanks, duplicates/triplicates. spiked samples, replicates

p  Chain of custody procedures

& Any other pertinent matier which will have a bearing on the quality assurance in collecting and
handling samples

Guidelines on the above can be found in the DWR publication, Guidelines for Preparing QA
Project Plans. Although designing for quality assurance takes a little extra time and attention at the
outset, this effort will give the best and most valid data in the end.

Quauiry Assurance / Controt (0A/QC) 3



Where adequate QA/QC practices are employed, the overall costs and Lotal time spent are
generally lower and valid data yield is gencrally higher than in programs where QA/QC practices are
inadequate.

Contamination Avoidance

Samples should be safeguarded fram analyte loss. tampering. or nusidentification. This
requires a good sample management sysiem in which all steps are properly taken and documented
from the time the sample is collected until the time it is analyzed. The sampler is required to
scrupulously follow the sampling program indicated by the Program Manager Lo ensure reliable data
results.

As mentioned previously, every possible precaution should be taken (o prevent contamination
and ensure reliable data results. Contamination may be introduced during sample collection, bandling,
storage, or ransport to the laboratory.

Common sources of potential sample contamination during sample collection include unclean
equipment and apparalus, improper handling of samples (e.g., filtration). improper preservation
protocols. an unclean working environment (e.g.. roadside dust, smoking). angd unclean sample
containers. Common sources ol contamination from sample transport and storage include use of
unclean storage conlainers. cross-contamination between samples (e.g.. volatile organic samples
becoming contaminated because of the proximity of other samples), and improper cooling
temperaturcs.

Instrument Care

As an added step loward ensuring good quality data, procedures should be developed for
routine testing, maintenance and calibration of the equipment. This manual generally addresses
cleaning, maintenance and calibration of measurement equipment, but the manufacturer’s instructions
should be consulted for more detail. These procedures should establish routine maintenance, testing
and caljbration intervals, and generate a documentauon record system. An example of an “Instrument
Maintenance. Calibration and Repair Log"” which may be used for this purpose is found in
Appendix A.

4 Quaury Assurance / ControL (A /QC)



Audits

Random control checks or audits should be performed to make sure that appropriate sampling
guidelines on sample collection, handling, storage, and transportation are foliowed by the field’
personnel, and deviations, if any, are rectified. The Program Manager is the primary staff person
responsible for conducting audits within the program.

Periodically, field sampling programs will be independently audited by the DWR QA Officer,
who will check for clean equipment, preparation area and vehicle conditions. propetly maintained field
and equipment Jogs, proper oftice preparation procedures. proper field sampling and analysts
technigues, and completed QA Project Plans. The QA Officer will work with the Program Manager to
address any problems encountered. .

QA/QC Samples

Analytical field contrel is performed by incorporating duplicates, blanks, spikes, and known
reference standard samnples into (he collection effort. A description follows:

Field Duplicates

These are second samples collected at the same location. time, and in the same manner as the
original sample. Field duplicates are used to assess precision associated with the laboratory and the
field collection process. It is recommended that one field duplicate be taken for every ten samples
taken, or one field duplicate be taken for each sampling run.

Field duplicates are often presented 1o a laboratory “blind™; i.e., the laboratory is not made
aware that the batch contains replicate samples. This procedure is recommended.

Field Blanks

These are samples of purified water brought te the field, then either filtered or not, before
being transported back to the laboratory with the samples. Filtered blanks help to check possible
contamination from hoses, housing, filters, and technigue., Unfiltered blanks help to check possible
contamination from containers and preservatives. The travel blank helps to check diffusion of
contaminanis into samples which might occur in the process of collecting and transporting samples
from the field. Travel blanks are particularly important when volatile chemical analyses are planned.

Samples submitied to the DWR Bryte Chemical Laboratory for nutrients and trace metals

analysis should be accompanied with filtered and unfiltered blank samples. The recommended
frequency is ong set for each field crew run. Preparation is as follows:

Quausy Assurance / ControL (QA/QC) 5



Nutrient Blanks. Unfiltered—one eight-ounce plastic botde filled with blank water
(laboratory supplied). Filtered—ocne eight-ounce plastic boitle filled with blank water supplied by
the laboratory, which has been filtered in the field using the normal filiration equipment.

Note: If only rotal nutrient is requested, only the unfiltered biank is necessary.

Trace Metal Blanks. Unfiliered——one 16-ounce acid washed plastic bottle filled with blank
water and one milliliter of nitric acid (ampule provided by laboratory). Filtered—one 16-ounce acid
washed plastic borttle filled with blank water which has been filtered through the field apparatus, plus
one milliliter of nitric acid (ampule provided by laboratory).

Note: If only total trace metal analysis is requested, only unfiltered blanks are necessary. Both
unfiitered and filtered blanks should be used for dissolved trace metals.

Volatile Blanks. For volatile analysis samples, a pair of travel blanks prepared by the labora-
tory from organic-free water should accompany each batch of sample vials 10 the field and back again.
These blanks are required to prove that containers were properly cleaned and that no contamination
occurred during handling.

Standard Minerals. Blanks are normally not required for standard minerals, since contamina-
tion is not usually significant. However, for very low level detection work, such as mineral analysis for
rain water, blanks may be necessary. Consult with the QA Officer if you are planning special low level
analyses.

Spikes

Spikes are samples “spiked” with a known amount of analyte and analyzed using standard
techniques. This analysis produces data on analytical accuracy. Accuracy is a measure of the ability to
correctly quantify a known quantity of analyte in a sample, or in other words, to get the correct answer.
(Precision is a measure of the ability 10 get the same answer through repeated measurements of a
sample.)

In complex matrices, such as agricultural drainage, waste water, and soils, constituents in the
matrix ¢an often interfere with the chemical analysis. Therefore, it is often necessary to prepare
“matrix spike” samples to verify that the sample matrix does not interfere with the analyses. If your
plan is to sample one of the matrices listed above or other complex matrices, consult with the QA
Officer who will assist in determining whether and how spike samples should be incorporated into
your sampling plan.

6  Quawrry Assurance / ControL (QA /1 QC)



Standard Reference Samples

Standard reference samples are samples specially prepared by agencies such as the National
Bureav of Standards, and contain known concentrations of a substance. These samples are submiited
by the Program Manager to the laboratory blind; that is, samples do not look any different from the
samples collecied in the field. They are submitted as a check on performance. The QA Officer can
help to obtain these samples for the Program Manager’s use. The standard reference samples are used
to provide the Program Manager and the laboratory with invaluable accuracy data.

As an “external” quality control check, reference sampies can frequently be used to identify
systematic, analytical errors which are otherwise untikely to be observed. Interlaboratory comparisons,
in which split samples are analyzed by more than one laboratory, are also valuable external means of
detecting systematic errors. The laboratory should run an independent reference sample at least
quarterly coinciding with the time samples are analyzed.

Data Quality Assessment

Quality assessment describes those techniques used to assess the quality of the measurement
process and the results. The Program Manager needs to examine the data from both the field analysis
and the laboratory analysis to determine if it is reliable and meets the objectives of the sampling
program. Details for data quality assessment are presented in the DWR draft Guidelines for Preparing
QA Prgject Plans. This publication is expected to be avaitable in the winter of 1993. For details contact
Judy Heath of DWR’s QA/QC Program (916) 327-1672.

QuauTy Assurance f ControL (QA/QC) 7



FIELD PREPARATION

In general, the Program Manager is responsible for planning or overseeing the planning of the
entire monitoring project, including sampling, analysis, data interpretation, and reporting. These plans
are documented in the QA Project Plan. The objective of a QA Project Plan is to ensure that the quality
of the data collected is reliable and appropriate for the objectives of the monitoring projectL.

Program Manager responsibilities also include (aking precautions to ensure the safety of the
employees, ensuring adequate sampling supplies, calibraiing and cleaning equipment, as well as
completing paperwork accurately, including sample labeling. These responsibilities are frequently
delegated to staff.

Before sampling, staff involved in the field trip should have an opportunity 1o review the QA
Project Plan for the project. This document will inform them of the specific procedures they are
expected 1o follow when sampling. Thus. they have an opportunity (o discuss any questions aboul their
respective roles, and to clarify the goals of the sampling effort. Moreover, before a Program Manager
can even (ake samples from the field, he or she needs to know where to sample. how many samples are
needed, what types of samples are needed, which laboratories to choose, and so on. This is where the
necessary task of sampling design comes in. A more thorough discussion of sampling design can be
found in Appendix B.

FiEwo Prepapanion. 9



Checklist

One of the most important ways to ensure quality and reduce errors is to develop and use a
detailed checklist of activities to be performed in connection with field sampling. The following
general checklist can be used.

PREPARATION CHECKLIST
I Condition and availability of boats, motors, trailers, laboratory vans, pumps, etc.
[ | Condition, calibration. cleanliness and availability of sampling and analytical equipment
I+ Type and number of sampling containers
[1 Container labels

[ Stabilizers, reagents or preservatives for samples (e.g., pH buffers, calibration standards,
preservatives, etc.)

[l Field books

[} Laboratory submittal forms including Chain-of-Custody Reports

[ Safety equipment including eye protection. tife vests, radios. special clothing, and first aid kit
[] Maps with sampling locations plotted

[_J Transportation, shipping and storage requirements of sampies before delivery to laboratory
[ Access permission and gate keys obtained

[] Prior notification 1o laboratory {laboratory must be notified so that they can scheduie the
workload)

| Tce chests with ice

'] Sampling schedule—stating the time when each station should be sampled

Equipment Condition

All equipment, including boats, laboratory vans, pumps, etc., should be carefully checked for
proper operation prior to the sampling run. Some conditions to look for are broken or cracked
components, leaky seals, frayed ropes, loose bolts or screws, blown fuses, inoperaiive readout devices.
batteries with insufficient power, and corroded or dirty electric terminals. Care should be taken when
lubricating equipment because lubricants can be a source of sample contamination.

It is a good idea to carty an extra supply of fuses, flashlights, lanterns and any glassware to
be used. )
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Equipment Calibration

Calibrate instruments to comply with manufacturer’s or laboratory specifications before and
alter the sampling run. If a post-run calibration indicates significant instrument drift has occurred
during the run, data collected by the instrument during the ran are generally not usable. Repair or
replacement of parts should be considered if readings do not fall within acceptable ranges.

Where calibration is simple, as with the Yellowsprings DO meter, calibration checks should
be repeated during the sampling run. Calibration procedures for field measurement equipment, along
with methodologies for measurement, are described in Chapter 7.

Instrument calibration log books should be maintained for each instrument documenting its
condition, scheduled periodic services, the date, and the individual performing the calibration,
maintenance, or repair. Appendix A shows an example calibration log sheet. Calibration fog books
should be bound volumes with numbered pages, and entries should be made with indelible ink. All
permanent record books such as field notebooks should be bound with numbered pages, and entries
made with indelible ink.

Equipment Cleanliness

Chemical cleanliness of field sampling equipment and faboratory glassware is important.
Generally, chemical cleanliness requires rigorous cleaning with hot water, strong detergents, and more
than one rinse. Samples are not representative if contaminated by dirty sampling equipment,
containers, or measuring equipment. If available, commercial laboratory dishwashers are a real asset to
a field preparation Jaboratory.

More specific cleaning measures follow:

Glassware Bottles

Typically, glassware should be washed in a strong phosphate-free detergent using hot water,
and followed by two rinses with tap water and one rinse with demineralized water. Rinse water poured
over chemically clean glassware flows off in a sheet, as opposed to forming droplets.

Plastic Bottles

Plastic bottles which have never been used before, and have been properly stored and
protected from contamination, do not need to be cleaned for use as containers for the major
minerals. This is because the manufacturer cleans plastic bottles before being sold. They should,
however, be rinsed with the sample water before being filled. In cases where trace metal samples
will be collected, only laboratory acid-washed botlles should be used. Arrangements can be made
with the chemical laboratory for acid cieaning.

Sampler

The sampling device (e.g.. stainiess steel bucket, Van Dom, Kemmerer, bailers, augers, ponars,
etc.) should be thoroughly cleaned with phosphate-free detergent and steam cleaned, where steam
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cleaning equipment is available, All traces of detergent must be removed from the equipment before
use to avoid contaminating the sample.

Filtering System

The filtering system should be completely cleaned and iested to ensure proper operation
before every trip. The cleaning can be done by placing both the intake and outlet tubes in a container
filled with a hot solution of strong detergent, and the pump shouid be operated for several minutes.
This should be followed by a good rinse with tap water. The two tubes should then be placed in a
conlainer of 5 percent solution of nitric acid and the pump allowed to operate for several minutes. A
quart of demineralized water should be pumped through as a final rinse.

If unusual filter media are used, or if the filtration is being performed for an unusual
analysis, the laboratory or QA Officer should be contacted to determine an appropriate cleaning
procedure.

Mobile Laboratory

Cleaning the inside of the vehicle or boat, especially the counter area and sinks, is critical for
avoiding contamination of samples. Cleaning the floor is also important to avoid dust entering samples.
sampling equipment, and reagents. Vehicles should be thoroughly cleaned prior to each sampling run.

Sinks should be tested for proper operation, storage tanks should be completely filled with
demineralized water before each sampling run, and any holding tanks should be emptied. Make sure all
safety equipment is in place (e.g., eye protection devices and washes, gloves, first-aid kits, etc.).

Smoking in mobile laboratories or while sampling is both a
contamination risk and safety hazard, and is prohibited at
all times.

Ice Chests

Ice chests and other containers for storage of samples must be kept clean, The DWR Bryte
Chemical Laboratory has recommended that blue ice packets not be used because they have the
potential to leak which could result in sample contamination. If blue ice packets must be used, care
should be taken to keep them in the lower part of the chest. An alternative to blue ice packets would be
regular ice. This could be made by filling a plastic bottle about three quarters full and freezing it.
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Labeling Sample Containers

Prior to the run, sample containers should be labeled with waterproof ink. Either 2 gummed
label or a label attached to a sample tag must be placed directly on the sample container. Applied labels
must be made of material which can withstand immersion in water, and have adhesive which will not
cause contamination or cause the label to peel in hot, cold, or wet conditions. The fabel information
should include:

p Laboratory number

Sample type, either by name or code number (e.g., standard mineral, chlorinated organic
pesticides, Code 7, etc.)

v

Date sample collected
Sampling station name or code

Filtered or unfiltered

vy vvyy

Preservalive (acid, formalin, Lugol’s Solution, rose bengal stain, etc.)
An example of a container label used by DWR follows:

CcQo0858 11/13/90
JOHNSONSL
VOA CODE 8
40 mi-filtered

Field Books

A three-ringed binder containing field sheets, laboratory submittal and chain of custody
forms, maps, and notes should be carried. The binder should be water resistant, Extra copies of the
field sheets, lab submittal, and chain of custody forms should also be available.

A water-resistant field notebook is alse recommended. The field notebook may be bound if
the study objective is for regulatory purposes or if data may be litigated. Bound or unbound, the
notebook should have consecutively numbered pages. Entries to the notebook are made using indelible
ink. Field notes should include the sampling site name or description, appticable weather conditions,
tide stage. stream flow estimates, waste discharges (when possible). sample cooling temperature, and
any other conditions which may affect the interpretation of the monitoring data.

When sampling a station for the first time, the exacl location of the sampling site should be
described so that the site may be found again for resampling. A standardized method exists to code
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wells and define tocations on streams, rivers and water bodies. The appropriate personnel within DWR
should make these determinations to avoid duplications and confusion. When revisiting a station, maps
and photographs of the site should be included in the notebock. The field notes should contain sample
times recorded as 24-hour Pacific Standard Time.

As necessary, notes can be transferred from the field notebook for other uses. However, the
field notebook remains the Book of Original Entry for any legal purposes.

Laboratory Forms
Examples of these forms are presented in Appendix C. In general. the forms used by

DWR are:

p» Chemical Laboratory Test Request (DWR 1263}
Water Analysis {Organic Phosphorous Pesticides)
Water Analysis {(Chlorinated Organic Pesticides)
Water Analysis (Purgeable Organics)
Water Analysis (Carbamate Pesticides)
Water Analysis (Chlorinated Phenoxyacid Herbicides)
Water Analysis (Miscellaneous Pesticides)
Phytoplankton Analysis (DWR 3749)
Water Analysis (Mineral) (DWR 224a)
Water Analysis (Miscellaneous) (DWR 2241b)
Water Analysis (Nutrient) (DWR 224 f¢)
Water Analysis (Minor Elements) (DWR 224.1d)
Water Analysis (Supptemental Minor Elements) (DWR 224 1¢)

vV VYV V¥ Vv VY Yy VY vY VY

Field Data Collection Sheet {customized to fit need)

Laboratory submittal sheets should also include a Chain of Custody Report if the data will be
used for legal purposes. An example of this form is shown in Appendix D. The Chain of Custody
Report is important, because it documents how a sample is handled from the time it is collected to the
time it is analyzed. The form also tracks the location of the samples. In cases of legal dispute, Chain of
Custody Reports are very important evidence. Make sure the following information is recorded on this
document:

P The sample collector’s name which must be present and legible.

B All required signatures and dates.
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Storage temperature record (backed up by recorded sample storage temperature data from
field log}.

Record of transfer of sample responsibility from one person to another.
Type and manner of sample preservation.

The receiving date on the laboratory sample documentation which should agree with the
appropriate date on the chain of custody decument.

The chain of custody documentation which roust not show a break in documented custody.

The sample ID number which must be recorded for each sample listed on the chain of custody
document.

A DWR Bryte Chemical Laboratory Water Analysis Code and Price List form can be found in

Appendix E. DWR Bryte Chemical Laboratory and County Coedes for Laboratory Submittal Forms are
listed in Appendix F.

Safety Equipment

The type of safety equipment to be taken on the run depends on the type of samples to be

collected and the forecasted weather conditions. In general, the sampling team shouid be equipped and
trained to use;

v

Yy ¥ ¥Y¥ %" ¥yYy9 ¥ ¥»y¥%

Fire extinquishers

Eye wash equipment

Eye protection devices

First-aid kit, poison oak preventative solution

Life jackets for boat and off shore sampling

Tethering ropes for personne} to anchor themselves while sampling over water
Two-way radios

Fluorescent colored vests for bridge sampling

Road markers for warning oncoming traffic

Rotating yellow light for vehicle roof when vehicle is stopped on or near traveled roadways
(check with the Mobile Equipment Office for latest regulations)

Protective clothing (gloves, hard hats, rain gear, boots, etc.)

Sunscreen lotion
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Maps for Identifying Locations

Maps of the area to be sampled should be carried in the vehicle or boat. These include road
. maps which have the premarked route, quad maps and nautical charts. Quad and nautical charts are
available from DWR, United States Geological Survey. and other agencies.

Access Permission to Sampling Sites

Itis DWR policy to obtain written permission before entering private property. The Program
Manager is responsible for procuring permission from the property owners (not tenants). A Temporary
Entry Permit (form DWR 308} from the Division of Land and Right of Way is in Appendix G.
Signatures of property owners as well as necessary information are 1o be obtained. Signed permits
should be sent to the Division of Land and Right of Way for processing and acceptance. Copies of this
written permission should be carried by the crew while on the sampling run.

Many sites are accessible only by private roads that have locked gates. In such cases, a gate
key is needed from the owner of the property, utility company, or Reclamation District. A DWR lock
may already be included in the set of existing locks on these gates. If not. it may be possible 10 oblain
permission to add a DWR lock to the existing set.

Notification to Laboratory
The laboratory should be notified prior to sampling in order to plan for the workload.

Notification helps to ensure the samples will be properly handled. stored, and analyzed within the
maximum holding times.
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o 5

SAFETY WARNINGS AND
PRECAUTIONS

This discussion highlights safety procedures for field sampling activities. In general, it is
advisable to have a partner on all sampling runs. A partner can help in the event of an emergency.

If a situation looks dangerous,
it probably is. Exercise caution.

For all field sampling. carry a well-stocked first-aid kit, including a poison oak protective
solution. The kit must be located in the vehicle in a readily visible and easily accessible place. The
contents of the kit should be inspected before each trip for any necessary replacement. All mobile
laboratories must also have an eye wash station.

A two-way radio or a cellular phone should be taken, and all crew members should be able 10
operate it, Carry a list of emergency phone and radio call numbers. In addition, at least one field person
in each run should be trained in cardiopulmonary resuscitation and first aid. All field personnel should
know that DWR offers training courses in both CPR and first aid. Although these courses may not be
mandatory, they are highly recommended.

In case of an emergency in the Sacramento/San Joaquin Delta, radio Delta Field Division
(Detta Control) and explain the emergency. At this time, request that State Police monitor the
frequency. Communicate with the State Police (radio unit 408 or 409) and answer all questions.

Hard hats should be worn when sampling near unstable overhead strucrures.

When working along roads (g.g.. sampling from bridges), fluorescent vests should be worn,

and road markers should be near the vehicle. A rotary yellow light should be placed on top of the
vehicle.

Bridge and Shore Sampling

Often samples will be taken from piaces where there is a danger of falling into water. For this
reason, life jackets should always be worn when working near water.

The person sampling should be tethered with a line fastened to a stable object, such as a
vehicle and/or an anchored ladder. For bridge sampling, tethers should not be long enough to
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allow the sampler to fall over the edge. Perlon and other types of rock-climbing ropes with a
minimum diameter of 9 millimeters are recommended. Tethers must not be tied to belts.

Escape routes should be planned out ahead of time. o not wade into streams where the water
is fast and deep, even with a tether.

When sampling on private property, access musl be obtained from the owner (see section on
“Access Permission to Sampling Sites” in Chapter 2 and the Temporary Entry Permit form in
Appendix G). The owner should be asked to point out any possible safety hazards.

Beware of farm animals, especially cattle and dogs.

Be cautious of oncoming traffic when sasmpling from bridges, levees, and other traveled roads.
If parked on the shoulder of the road, place an orange cone about 20 feet from the rear of the
vehicle as 2 warning to oncoming motorists. All safety equipment must be visible and
accessible. Acquire and use a flashing yellow warning light on the top of the vehicle. It is a
good idea to have a permanent warning light mounted on vehicles which are continually used
for sampling. If the sampling vehicle has no warning light, portable ones are available. Wear
highly visible flugrescent vests on the roads and bridges. At [east two persons should do this
work; one should watch for traffic as the other performs the sampling.

Drive slowly on rough or narrow roadways. Equipment and chemicals in the sampling van or
truck should be secure so that there is no damage to them while traveling on rough roads.

Boat Sampling

Boats are often used to sample locations in lakes, reservoirs, rivers, and channels. DWR
regulations require the presence of at ieast two persons in the boat at all times. Moreover, each boat
should have a marine radio for use in case of an emergency.

Life jackets must be worn at
all times while in the boat.

Exira flotation devices should also be carried. A fully charged fire extinguisher must be carried
in all power boats, and there are other Jegal requirements. The DWR Boat Safety class is required for
all personnel involved in this type of field work. Instructors of this class can be consulted to determine
current legal requirements for boat safety equipment.

18  Sarery WarmnGs anp PRECAUTIONS



Ground Water Sampling

Many of the safety measures listed under “Bridge and Shore Sampling” also apply to “Ground
Water Sampling.” The owner of the property where the wells are located must be contacted beforehand
for access permission and for advice on the existence of any serivus safely hazards (see section on
“Access Permission to Sampling Sites” in Chapter 2 and the Temporary Entry Permit form in
Appendix G).

Pumps and pump houses often have unique safety hazards,
Pumps are normally operated by 220 or 440 voli power, which is powerful enough to kill.

It is best if the owner turns the pump on. Never tum the pump on without permission. Do
not touch wiring or equipment in contact with wiring. Watch out for frayed or loose wires.

Use caution around pumps and
pump houses to avoid electrocution.

Pump houses harbor spiders. wasps and snakes. Watch where you put your hands and feel.

Some pump motors and diesel engines are extremely Joud. Ear protection should be worn
in these instances.

Oil and debris are often found around the pump area. Be careful; the ground could be
slippery.

Pump structures are often in poor condition and can present hazards from protruding nails and
boards that are weak or loose. Large-diameter abandoned wells are dangerous, and caution
should be exercised to prevent falling into the well.

Out-of-service or improperly abandoned wells can be hazardous if gases are trapped. Removal
of caps, plugs. etc. should be done slowly to bleed off any gases. Do not smoke around wells
because of possible explosive gases.

Municipal Waste Water Sampling

Sewage sampling presents specific problems, because of the possible disease-causing nature of
the waste. The wasle water should be handled with extreme caution.

Before sampling, consult with county health authorities about appropriate vaecination. Up-to-
date typhoid and tetanus shots are recommended.
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Work with plant personnel (o determine where the sample can be properly and safely
coliected. Plant salety hazards can be peinted out by a plant operator. A hard hat should be
WOITL

Antiseptic soap and a chlorine solution, made by adding 1 cup of liquid household chlorine
bleach to | gallon water, should be carried.

Contact with waste water should be avoided. Wear disposable plastic gloves when sampling.
Hands should be washed after sampling using antiseptic soap, followed by a chlorine solution
rinse. Any equipment used to collect the sample should also be cleaned and sterilized. The
outside of sampling containers should be disinfected if wasle water has spilled on the outside;
however, care should be taken to ensure that the disinfectant does not contaminate the sample.

If sumpling through a manhole, special precautions must be taken.

For protection againsl traffic. a fluorescent vest should be worn and markers should be sel
up to conrrol trafTic.

Do not enter the manhole. Collect the sample by using a pole arrangement with the bottle
on the end.

Do not smoke. Gases may explode.

Sampling should not be done alone. If a field person has fallen into a manhaole, the other
person should not go in immediately to help, but should first alert someone of the
situation. Poisonous or explosive gases can be conlined to such low-lying and enclosed
areas. Any area suspected to contain harmful gases should be veniilated prior to sampling
with equipment designed not to contaminate samples. A proper breathing apparatus
should also be available. [f not caretul, the person helping may also be in need of
assistance.

A properly calibrated gas detector should be used to wam against low oxygen or

poiscnous gas conditions.

Industrial Waste Water

Industrial waste water is very often Loxic. The following safety procedures should
be employed:

Hazards associated with the wastes to be sampled should be known. It is important tc work
with plant personnel, who should be asked for all possible information on safety hazards.
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Request a Material Safety Data Sheet (MSDS) from the plant owner or operator. The MSDS
must contain information on how 1o handle and store the matenal that is to be sampled.
Sampling should not be done without an MSDS.

The instructions listed in the MSDS for sample handling and storage must be followed.

Wear any protective clothing or equipment that is required by the MSDS.

Agricultural Drainage Water

Agricultural drainage water can (but usually does not) contain high concentrations of
pesticides and other synthetic organic toxins. Agricultural drains can often be hazardous:

Beware of poorly constructed or broken down walkways and pump platforms (¢.g., rotten or
missing wood),

Pumps can turn on automatically, so keep yourself and loose articles of clothing away tfrom
areas near moving parts, or to which power is applied.

Wear disposable plastic gloves when sampling agricultural water and avoid skin contact will
water, sediment, and vegetation. Wash hands thoroughly after sampling.

Take precautions when in slippery areas. or deep mud, or along sleep accesses.

Permission 1o access locked gates and private properly must be obtained. Gates must be re-
locked after entry.

Beware of hunters, farm animals. spiders, wasps. and snakes. Be wary of areas where crop-

dusting is occurring or has occurred. Low-flying planes and posted fields are possible signs
which suggest pesticide use. Also look for notices of field re-entry times.
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SAMPLE COLLECTION

Site Selection

The study site for sample collection should be selected based on the program objectives, the
parameters of interest, and the type of sample needed. Typically, surface water sampling by DWR is
performed in lakes and reservoirs, agricultural and urban drains, estuaries and bay waters, waste
discharges, streams and Delta channels, and in the federal and State agueducts. Occasionally, sediment
and soil samples are collecled from river and stream beds and surface soils.

Sites should be carefully chosen by the Program Manager, based on an appropriate research to
characterize site variability. Investigate electronic databases or historical records that have pertinent
information on area of interest. The proposed sampling area should then be further surveyed to
determine;

Access to the water, sediment, or soil.
‘What permission, if any, is needed for access and samipling.

Locations of any discharges which could affect the quality of the samples in the proposed area
of sampling.

p  Presence of safety hazards,
Locations of upstream tributary streams {in the case of stream monitoring).

Timing of flooding and ebbing tidal phases.

Following this survey, tentative sampling locations should be chosen, and visited for further
evaluation. The proposed sampling site should be transected horizontally and/or vertically as
appropriate, and samples taken at various intervals. If results of the sample analysis show that
homogeneity exists ameng the samples, then one may exercise latitude in the choice of sampling
location within the cross section. '

The composition of flowing waters, such as sireams, depends on the flow and may also vary
with the depth. Grab samples in a stream should be taken from a depth of about 60 percent of the total
stream depth in an area of maximum turbulence. Sampies should not be taken from the surface of a
water body, because surface phenomena make surface water unrepresentative of the entire water body.
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Lakes and reservoirs are often stratified with respect to temperature and, because of this. are
nol vertically homogeneous. Discharges into lakes and reservoirs often result in one part of the lake
being different in quality from another. Likewise, flowing waters are often not homogeneous because
of upstream effects such as discharges and tributaries upstream of a sampling point.

Eswarine sampling presents special complexities, due to the effects of the tides. Sampling
dates and times may need to work around tidal influences. This is especially true with parameters
which are dependent on the specific conductance of the water, which often changes with the tides.

Surface water sampling stations require some sort of humbering because of the spatial
variability of water bodies. Fortunately, surface waler sampling stations can be numbered by one of
three ways. A location on a stream, river or other narrow watercourse, is given a Stream Sampling
Station Number. A location on & larger body of water is assigned a Broad Water Body Station Number.
For those stations located on the Siaie Water Project, numbering is in accordance with SWP's own
numbering system based on mileage. For more detailed explanations of these numbering systems, see
Appendix H at the end of this document. A system of numbering ground water wells is also presented
later in this chapter.

Sediment and soil samples tend to be very heterogeneous. and because of that, are probably
the most complex matrix monitored. Every effort should be made to ensure that representative samples
are coliected. [n flowing water. sampling sites should generally be selected at depositing areas where
silt and clay settle out due to low current speeds. Inside bends of rivers and aqueducts provide low
velocity conditions for sediment deposition, In addition, sediment is often sampled to determine
substrate characteristics of a benthic grab. =

In places where homogeneity cannot be achieved, it is often necessary 1o sample a number of
locations and either analyze the samples separately or composite them for a single analysis. Horizonta)
and/or vertical transecis under different flow patterns will help verify sample representativeness under
different conditions.

The representativeness of a ground water sampie is also important. Knowledge of the physical
and chemical characteristics of the aquifer system is desirable but is rarely known. [ssues to be
considered when samples are taken include time of the year (e.g.. before or after the rainy season) and
agricultural chemical usage. Purging a well before collecting samples is necessary to make sure that
the stagnant water is eliminated. The amount of purged volume will depend on the diameter, depth, and
recharge rate of a well.

The job is not finished even after a sampler has managed to collect a sample from a
representative location. Samples should then be properly preserved and handled to ensure the integrity
of the data results, '

The Surface Quality Station Description forms (Appendix I} along with photographs of the

location should be filed in a three-ring binder entitled “Sample Stations,” which is to be kept in
possession of the Program Manager.
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Types of Samples

Several types of commonly collected samples 1o be analyzed by a laboratory are described
below. The Program Manager will determine which type is to be collected.

Grab vs, Composite

A grab (or discrete) sample is intended to represent the composition of one specific site al one
specific iime. A composite sample is a series of discrete samples collecied at various points in a cross
section, or at different times, which are mixed and treated as one sample. Composite samples give an
average composilion, but will not give information about variation between individual sample points.

Composites can be made mathematically by analyzing a number of discrete samples and
averaging the results. This technique offers the advantages of grab and composile sampling, with the
disadvantage of the higher costs of analyzing a number of samples instead of one.

Because of the heterogeneous character of sediments, it is ordinarily necessary 1o collect a
number of samples from a sediment arca. Samples may be composited, but this is inappropriate {or
analysis of volalile compounds, since there can be loss of analyle while mixing samples. Therefore,
grab samples are recommended for volatile compounds in sediment. Keep colleclion eguipment
washed and cleaned between discrete samples,

Filtered or Unfiltered

Filtration is performed for the purpose of separating particulate matter from a water sample.
The filtered water (filtrate) is usualiy the fraction analyzed. Much of the filtration performed by DWR
is done using the 0.45 um (micron) filter. which is sufficiently small in pore size to remove bacteria
and particles greater than 0.45 lm from the water. For the purposes of chemical analyses, constituents
in the filtrate solution are considered to be dissolved. Step-by-step procedures for filtering are
explained in Chapter 5.

Flow Integrated

Flow integrated samples are composite samples made by combining unequal velumes of
discrete samples. The volume of discrete samples added 10 the composite is dependent on the flow at
each sampling point or time. As an example, the need for such sampling occurs in a river or stream that
varies in compaosition across its width and/or depth. Samples are collected from the cross section and
mixed in proportion 10 the flow present at each sampling sector. This type of sampling requires How
measurements to be made at each sampling point.

Collection of flow integrated samples is obviously more complicated than coliecting from a
single location. However, samples collected in this way are usually quite representative of the water
body being measured. In situations where non-homogeneity exists. this technique may be among the
only ways of collecting a sample that meets the criterion l'or representativeness.
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Automated

There are numerous automated water quality stations that collect continuous data on the State
Water Project. Conductivity monitors are at all sites, and some stations include water guality monitors
for other parameters as well as microprocessor-based data loggers. These stations provide continuous
or “real ume” water quality data on parameters such as specific conductance, fluorescence., turbidity,
and temperature. Since these measurements are continucus, more data points are generated, and
monthly averages can be computed to more accurately portray water quality conditions than a monthly
average of single grab sample data points.

At a numnber of stations, data can be telemetered 10 central focations. This dala can then be
accessed by personal computers. Methods of transfer of records include telephone dial up, direct
connection to portable personal computers and physical transport of data memory packs to readers.

Further project specific information about the types of sampling and analytical equipment,
methods used and parameters measured in the SWP are presented in Stare Water Project Water Quality
Field Manual, January, 1991,

Collection Equipment

The following discussion is intended to familiarize the sampler with the basic types of
sampling equipment for surface water and waste water, ground water, sediment and soils, and
biological samples.

Persons who are inexperienced in the use of particular equipment are urged to consult with the
QA Officer or other knowledgeable persons prior 10 a linal decision on type of equipment to use and
manner of sampling to be employed.

A wide range of sampling equipment is available for each matrix (e.g.. surface water, ground
water, waste water, sediment, soils, eic.). In choosing a sampling device, the scale of the project should
be considered. A hand-driven corer may be appropriate for collecting a few shallow soil samples, but
the same device would not be a good choice for deep or multiple borings. Likewise, a hand bailer is
suitable for removing a few liters from a well, but a bladder pump or submersible electric pump is
better for taking larger volumes.

Sampling devices must be made of chemical resistant materials that will not change the quality
of the water being sampled. The best sampling devices are usually constructed from one of three
materials: Teflon, glass, or stainless steel. These materials have been shown o be the most inert in
terms of adsorption or desorplion of organic and inorganic compounds. Stainless steel is not usually a
problem when samipling for organic compounds, but may contribute trace metals such as chromium,
iron, nickel, and molybdenum to inorganic samples. Latex and rubber neoprene tubings should also be
avoided, since latex is organic and rubber neoprene may contain trace metals. Instead, medical-grade
silicone and Tygon tubing are recommended.
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In evaluating a sampling device, consider all of its parts. such as butyl rubber seals which may
be small, but could contaminate samples for organic analyses.

Surtace and Waste Water Sampling Equipment

As compared 1o sample collection by use of a dipping device, good water sampling equipment
has the major advantages of allowing the sample (o be raken at selected depths, and being able (o
fill multiple containers from the same sample. The use of appropriate sampling equipment is
recommended for all surface water sampling. The sampling device should always be totally submersed
to prevent surface contaminants from being included in the sample.

Water Sampling Bottles, The most commonly used water sampling bottles are the Van Domn
and the Kermmerer (shown helow).

5 N

FIGURE 1: Van Dorn Sampler {from Standard Methods for the Examination of
Water and Waste Water, 1989).
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FIGURE 2: Kemmerer Sampter (from Standard Methods for the Examination
of Water and Waste Water, 1989).

The Van Dorn bottle has several advantages over the Kemmerer:

>

vV vvYyy

No interference from stoppers with water movement through the bottle,
iripping mechanism 1s more reliable,

no metal rod (o contact water in the bottle,

sampling volume can be larger, and

multiple samples can be tripped with the same weight for depth sampling in a reservoir.
However, the Kemmerer sampler constructed of stainless steel with Tefion closures is the
preferred choice [or sampling organic substances. Brass Kemmerer bottles, on the other
hand. are not suitable for collecting water samples that will be analyzed for metals.

Automatic Composite Sampler. This sampler, automatically and unattended, takes samples over
a given period of time. The samplers are programmable (o enable a wide variety of sample
scheduling; either discrete or composite samples can be collected using this equipment.

When unattended equipment is used, be certain to consider
equipment security. Assume strangers will encounter your
equipment regardless of how remote the location.
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ISCO Protective Enclosures. Many pieces of DWR equipment have been stolen, shot, and
otherwise damaged or destroyed. Concealment 1s probably one of the best means of securing
unattended equipment. If unattended operations will occur over a period of time, a bullet
resistant, well-anchored and locked protective enclosure should be construcied. A picture of

[SCO protective enclosure is shown.

PHOTO 1: ISCO Protective Enclosure (from 1SCO).
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Bailer. The bailer or buckel for surface water sampling 15 a device which is usually made of
stainless steel. One model has spigots for regulation of flow into sampling bottles and Teflon
packing in the valve system. Even though many bailers are constructed of stainless steel, trace
metal contamination is still possible. Blanks should be performed in order 10 assess the amount
of trace metal contamination produced by the bailer. Dated stainless steel bailers should be
replaced periodically to avoid contamination. Examples of surface water bailers are shown

below.
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Ground Water Sampling Equipment

Ground water samples are generally 1aken from wells en which pumps are installed and
periodically pumped. In some cases, however, wells which are not active (without operable pumps)
will be sampled.

Bailer. A bailer for ground water sampling may be in the form of a weighted bottle, a capped
length of pipe on a rope. or some madification thereof, which is lowered and raised generally
by hand. Tt can be consiructed from a variety of materials which will ensure that contamination
of the sample will not occur. The Teflon bailer is used to collect volatile arganic samples in
ground waler. Bottom-pour bailers, with removal spigots, have been designed so that the least
amount of volatile constituents will be ost from the sample collected. A downrigger (a
molorized graduated winch) may be attached to the ground water sampling unil and used to
lower and raise bailers [or sample collection. An example of a ground water bailer is shown

below.
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FIGURE 3: Ground Water Bailer (from EPA 600/4-82-029, 1982).
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Bladder Pump. The bladder puinp bas a system of check valves used 1o squeeze a bladder and
drive waler in an upward direction. Choice ol the proper pump is important because pump
operation and malerial may affect the water chemistry of the sample. [n small diameter wells
and in wells with greal depth-to-water. use of a bladder pump or bailer may be the only
method o purge and sample the waler. A bladder pump is shown below.

va* Airline |
a4 '-.\ "’?
ek
- L,
H_SNGE 1 cneck vane
i 1
1" PVC Pipe
e P
.
T ™~ Flexibie
Diaphragm
Check Valve

FIGURE 4: Ground Water Bladder Pump {from EPA 600/4-82-029, 1982).

Kemmerer Sampler (for low volume wells). This sampler is similar to the Kemmerer Sampler lor
surface water which was described earlier bul can be equipped 10 operate remotely.

Active wells with eperable pumps. The (irst measurement which needs (o be made is the depth

to the water inside the well casing. This can be done using a tape. long conductor conductivily-probe,
m-scope (a well water level measuring device), or similar equipment. On most wells an access port is
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located near the well head. If no way can be found to get a probe or tape into the well, ask the owner
for information. The following are some important points to remember;

» In wells with submersible pumps, there is a risk of losing the measuring device and damaging
the pump, because the device may become entangled. Caution and judgment should be used
before measuring this type of well.

p If the power is on. a probe should not be Jowered. because the suction created by the pump
may cause the probe to be taken into the pump.

B A probe made of lead may contaminate the well water if lead analyses are desired.
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Determine the reference point elevation above the ground surface (see figure below).
Carefully select and describe the reference point in the field log book (e.g.. if open casing,
measure to top of casing at the seam, or to top of casing on the north side, etc.).

Drap Pi
Access Pi P
Gasket CCESS ~iug 5

Power Cable

{Threaded),

oundi
Sogning ke Discharge Pipe

{Screw Cap) }

Pump
Head

MELLrrtuN LNt ebhRRLIR RS AL G
o e

Turbine Pump Installation Submersible Pump Installation

FIGURE 5: Reference Point Elevation (RPE) Measurement.

Carefully describe the well’s location using distances from roads, buildings, fences, other
wells, etc.. in the field log book. Include a sketch map of the location and take a
photograph. Also describe the well, type of pump, serial numbers, and type and diameter
of casing. If you do not have a Well Completion Report (DWR 188) or have not yet found
it, try to obtain a well log from the owner. or information such as perforated sections, date
of completion, name of driller, and/or name of landowner at the time of drilling. A Well
Completion Report (DWR 188) can be found in Appendix J.

Under the State Well Numbering System, each well receives a State Well Number. This
number is assigned by using township, range, section, and 40-acre tract within the section.
The 40-acre tracts are lettered and each well within the tract is assigned a sequence
number. An example of a state well number is: 03S/04E-36N04-S. The number 03S
indicates the township. The range is indicated by O4E. The number 36 indicates section
36. The tract is denoted by the letter N, The number 04 denotes the sequence number, and
S signifies the San Bernardino base and meridian. A more graphic explanation of this
numbering system can also be found in Appendix J.
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If the volume of water in the well cannot be determined, purge the well for some period of
time: e.g., 30 minutes or until the field parameters (pH, specific conductivity, lemperature.
ete.) stabilize. Always indicate in the field notebook the length of time for purging. In some
cases. water samples will be taken from a tap. If this is so, any walter softener, filters, or
conditioners should be noted.

Purging a well with a holding tank is best accomplished by turning on more than one spigot in
order to keep the pressure in the tank low and the pump running. This process is important
because volatile compounds can escape from the water into the existing air space in the
pressure tank. The object is to keep the pump going at all imes during the purging process.

The spigot(s) closest to the well head should always be used. If the closest spigot is not at or
near the well head, then allow for the estimated volume of the delivery system to the spigot
used.

The well should be purged for at least the time indicated by the above calculations and until
the field parameters (pH. specific conductivity. temiperature, ete.) have stabilized. These
parameters should be measured frequently during the purging process. Purging may not be
necessary if sampling is from municipal wells or wells that are used on a continuous basis.
Nonetheless, the circumstances in which well sampling occurs should always be documented.

When collecting a sample. keep the container close to the spigot but do not let it touch the
spigot. II'a garden hose is attached to the spigot. remove it before sampling. Wipe off any dirt,
oil. or debris from the spigot before sampling.

When sampling for volatile organics, the analytes can be lost due to turbulence at the spigot.
Turbulence is best overcome by inserting a piece of Teflon tubing up into the spigot area and
filling the Volatile Organics Analysis bottle with it as the spigot is slowly tumed on,

When samipling for coliform bacteria, the delivery pipe of the spigot should be heated with a
propane torch (until the water at the lip of the spigot boils, but not to redness) for sterilization

prior to sampling.

Wells Without an Operable Pump (Wells Which Are Not Active). The above procedures apply to
these wells with the following exceptions:

Procedures for Tuking Ground Water Samples (Wells Withowr a Pump):
The depth is easily measured since snagging a probe on the pump lines is not a problem.
Once the volume needed (or purging has been determined, divide that volume by the capacity

of the bailer. This gives the number of times which the bailer must be dipped in order to
properly purge the system. If several bails are necessary, a winch can be attached to the
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downrigger to speed up bailing. Various pumps are aiso available. The method which is used
is dependent on the facilities and equipment available to the sampler.

After the purging is complete, the well may be sampled by use of a sample bottie, Kemmerer
sampler, submersible pump, or a bottom emptying bailer. Again be careful not to contaminate
the sampling equipment with nearby dirt. oil, or debris. The sample should then be handled as
if it were a surface water sample.

Disposal of Purged Well Water—All purged waters should be disposed of in an
environmentally safe and aesthetically acceptable manner. Discuss the purgmg process and
disposal of the purged water with the owner or tenant in advance.

If the purged waters are hazardous, then compliance with the California Code of Regulations,
Title 22, for disposal of hazardous wastes must be followed. These regulations are too
extensive to list in this manual.

The hazard levels of wells could be ascertained by investigating historical data or by
performing pilot tests. If hazardous wastes are suspected, discuss the monitoring and disposal
requirements with the QA Officer or staff at the California Department of Toxic Substances
Control.

Sediment and Soil Collection Equipment

Sediment and solls analyses are difficull and require special efforts to ensure quality. In

preparation of a QA Project Plan [or sediment sampling, the preparer should contact the QA Officer
for advice on incorporating adequate quality control procedures.

Any equipment or devices used for sampling should be carefully cleaned prior to each

collection effort to avoid cross-contamination. Every effort should be made to determine the precise
location from which a sample has been taken. Positioning may be obtained from landmarks by careful
alignment or other established methods.

Trowel or Scoop. These instruments typically can collect soil samples up to 3 inches deep.
Stainless steel or polypropylene scoops are preferred, depending on what constituents are to be
analyzed and the consistency of the soil.

Shovel. Shallow soil samples can be obtained (0 a depth of about one fool using a shovel.
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Hand Corer or Soil Auger. Soil augers are tools with a hard metal central shaft and
sharpened spiral blades. The tool, when rotated clockwise by its wooden T handle, cuts
the soil as it moves [orward and discharges most of 1he loose soil upward. A hand corer
has a cutting front end that gradually fills the corer with material as it is turned in a
clockwise fashion. The auger and corer collect soil samples at depths grealer than can be
collected by a trowel or shovel. A piclure of several sediment corer samplers is shown.

-

FIGURE 6: Sediment Sampling Corers (from Standard Methods for the Exam-
ination of Water and Wastewater, 1989).

Ponar Dredge. The side plates of the Ponar dredge prevent washout and shock waves that
accompany other such devices. The Ponar dredge is most useful for collecting coarse sand
and gravel rather than fine sediments. It is also good for collecting in deeper waters and
swilt currents. A Ponar dredge is shown below.

FIGURE 7: Ponar Dredge (from Standard Methods for the Examination of
Water and Wastewater, 1989).
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Petersen Dredge. The Petersen dredge can collect sand, gravel, mud, and clay and gives
reasonable quantilalive samples for fine sediments when used carefully. The Petersen
dredge is less preferred (han the Ponar dredge because it is harder to use, particulasly in
adverse weather conditions. The Petersen dredge may not collect samples in a constant
manner between areas because il lends 10 lose sampled material and is subject o
premature tripping. A Petersen dredge is shown below.

a

FIGURE 8: Petersen Dredge {from Standard Methods for the Examination of
Water and Wastewater, 1989).

Ekman Dredge. The Ekman dredge can be used in sofl sediments and calm waters. It
reduces shock wave, and in liner sediments free of stones, tends to retain material more
efficiently than the Ponar or Pelersen dredges. This equipment is smaller and lighter than
other dredges and can be lowered and retrieved by hand. The Ekman dredge is useful in
shallow, sandy or muddy bottom streams and comes in a range of sizes. It is noi useful in
rough water, or when rocks or vegelation are on the bottom. The jaws can fail to close
completely and cause loss of sample. [ is also inefficient in deep water or in moderate (o
strong currenis. An Ekman dredge is shown.

FIGURE 9: Ekman Dredge (from Siandard Methods for the Examination of
Water and Wastewater, 1983).
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Al dredges require a boal, winch. and suspension cable. The disadvantages of dredges are
that the jaws can lock on hard objecis causing sample loss, and the tripping mechanism
can be a safety hazard to hands. All three {ypes of equipment described above can also be
used lor collection of benthic samples.

Power-assisted Coring or Drive Samplers (for deeper soils). Depihs greater than 3 feet
require the use of a dnill rig. DWR contracts for drilling beyond 3-foot depths. Many
drilling systems use a split-spoon or split-barrel sampler which is driven by a weight
through a hollow stem auger.

Collection Equipment for Biological Samples

Benthic Macroinvertebrates. Macroinvericbrates refers to those invertebrates which can be
seen with the unaided eye. In freshwater streams, most benthic (bottom dwelling)
macroinvertebrales are aqualic insects. They are studied because many are sensitive to
potlution, live in the water for over a year, cannol easily escape pollution as some fish can.
and are easily collected in many streams and rivers.

For small streams, the equipment recommended by DWR is the Surber Square Foot
sampler. For larger streams and lakes. the Ponar, Petersen or Ekman dredge should be
used. These dredges are described above. A Surber Square Foot sampler is shown.

FIGURE 10: Surber Square Foot Sampler (from Standard Methods for the Ex-
amination of Water and Wastewater, 1989).
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Zooplankion. Zooplankion refers 1o minute animal organisms which swim in a body of
wiler, The species abundance und diversity e related to water quality.

Samphing for zooplankion is done with a net designed to be pulled vertically from a given
depth, or horizontally over a given distance. Various zooplankion nels are shown.

A} Conical tow-net {A,} {or vertical tows {A,} for honzontal tows: B) Wisconsin tow-net, C) Bongo
net; D}y Wisconsin net fitted with messenger activated closing mechanism (D,) open (D,) closed;
and E) Fres-fall net {€,) open {E,) closed.

FIGURE 11: Various Zooplankton Nets (from Standard Methods for the Exam-
ination of Water and Wastewater, 1988).

The net should be made of #20 or #235 bolling cloth (mesh opening of approximately 65
microns). A collecting cup is attached to the end of the net. The spigot at the end of the
cup is used to drain the contents into a sample bottie, Horizontal nets are used to collect
horizontally stratified zooplanklon and are towed from a boat.
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To collect larger zooplankion (Copepods and Cladocerans). Clarke-Bumpus nets are used.
Various size mesh nets are used with the Clarke-Bumpus sampler. The net is mounted
within a rectangular steel towing [rame which inciudes a lowmeter for measuring the
amount of water which has passed through the sampler during a given tow. Submerstble
pump devices in addition ro the net can be used in some cases to collect smaller
zooplankton 1o get a more representative cross-section of the zooplankion community. A
Clarke-Bumpus net is shown.

N

FIGURE 12: Clarke-Bumpus Net {from Standard Methods for the Examination
of Water and Wastewater, 1969).

Other collection devices include the Van Dorn water bottle and the submersible pump. If
AC pumps are not practical, DC pumps can be obtained.

Phytoplankton. Phytoplankton are freely suspended minute plants in a body of water.
Phytoplankton samples are generally taken by a Van Dom or Kemmerer bottle, but a
plankton tow net can be used as well. Plankton tow nets are not suitable for collecting
sampies [rom a small or restricted region or in very shallow water. In addition, smaller

algae pass through nets.

Submersible pumps can be used (o collect samples. The disadvantage is that fragile
organisms can be fragmented or destroyed by pumping pressure.
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Artificial Periphyion Substrates. There is no general agreement as to the best Lype of
artificial substraie on which to collect periphyton, because all substrates which have been
tested have shortcomings. One type is a simple plate of material such as ceramic or clay
tile: another consists of glass microscope shdes arranged on a supporting device which
provides exposure of the slides to the environment. A picture of a periphyton sampler is
shown below. The particular sampler shown below has a plexiglass frame supported by
two styrofoam [loats. The rack helds-eight glass microscope slides.

Water -H—————— -2 ~
Sudace  —g—g— i ) R
i | L
Side View
e o [ ‘ e e
] i
1 y i

Top View

FIGURE 13: Periphyton Sampler (from EPA 600/4-82-029, 1982).

Natural substrates may also be used for collecting samples by scraping submerged stones,
sticks. pilings. and other available substraies. The removal of sample from rough surfaces
presents a problemt in using such material.
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Fish Eggs and Larvae. DWR uses an egg and larva net mounted on a iowing frame with
skis. The net is cone-shaped, 76 cm in diameter at the opening and 3 meters long. with a
mesh size of 505 microns. The opening of the net when attached (o the towing frame is D-
shaped. The collecting jar is a plastic, 32-ounce jar screened with 4770 micron mesh
bolting cioth. A flow meter could be attached to the net if the flow volume is to be
determined. An egg and larva net is shown.

PHOTOGRAPH PROVIDED BY ENVIRONMENTAL SERVICES OFFICE, DWR

e ALY

PHOTO 3: Fish Egg and Larvae Net,
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Bacterial Samples (fecal and total coliform). The direct use of the sample container is
generally preferred when collecting bacterial samples. A picture of the technique used for
direct sample collection in flowing water using a sample container is shown.

FIGURE 14: Direct Collection Using a Sample Container {from EPA 600/4-82-
029, 1982).
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GENERAL SAMPLE PROCESSING

The requirements for sample containers, sample volume, preservation methods and holding
times for organics, inorganics. biological samples and other miscellaneous parameters are listed in
Tables | through VII starting on page 52. These requirements are from the Environmental Protection
Agency (40 Code of Federal Regulations, Chapter 1, 7/1/90 edition) and Soil Sampling Qualiry
Assurance User’s Guide, 2nd ed., EPA, March 1989. The luboratory can provide additional
information about meeting these minimum requirements.

Container and Sample Volume Requirements

It is important (o use the appropriate sample container for the parameter to be measured.
Improper containers can introduce contaminants and cause other errors which make the data useless.
Problems caused by improper containers may include chemicals leaching from the container into the
sample. waterborne constituents clinging to the sides of improper coatainers and reducing the
concentration in the sample, and containers with improper seals allowing volatile compounds in the
sample to escape.

Sample containers may be obtained from the laboratory or they may be purchased. Containers
which require specizl washing or the addition of preservatives must be obtained from the laboratory.

Appropriate volumes of samples must be collected to ensure that the required detection limits
can be met and that any necessary sample re-analysis can be performed. Required volumes of samples
are listed in Tables I through V. Contact the laboratory for further information on volume requirements
for soil and sediment samples.

Unless otherwise specified. sample containers should be filled only to the neck. Leaving head-
space in unchilled samples is necessary in glass containers to avoid rupture from thermal expansion of
the water. Containers can also rupture if the sample is frozen.

Filtration
In many instances it is desirable to know the concentration of a substance which is dissolved in

water as well as the amount of the substance which is suspended. By filtering the water, the suspended
matter is removed, but the dissolved material passes through the filter and can be collected as a sample.
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Equipment

The equipment that is commonly used by DWR is a filter stand that supports a 142 mm
diameter filter. Water 1s supplied to the stand by a peristaltic pump equipped with surgical grade silicon
tubing. Those stands made of stainless steel should be used only for samples which are not to be
analyzed for metals. A picture of the filtration equipment is shown below.

Consult the QA Officer or the laboratory regarding the possibility of contaminating organic
samples when using membrane filters and/or plastic filter stands.
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Preservation

The purpose of preservation is to help retard chemical and biological changes that occur after
the sample is taken. Some changes that may occur are volatilization of the constituent, adsorption of
metal onto the surfaces of the containers, chemical reactions, and decomposition of organic material.
The requirements for preservatives and preservation methods are listed in Tables I through VIL.

One of the most important preservation techniques is cooling, and one of the most common
problems in sample preservation is a lack of adequate cooling. Cube ice is preferred to blue ice by
DWR’s Bryte Chemical Laboratory because it cools more efficiently, the samples are imore completely
surrounded by the cooling medium and blue ice packets may leak and contaminate the samples. A
problem which sometimes results from the use of ice is that water from the melted ice may loosen the
labels from the sample containers.
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Proper cooling temperatures must be achieved and maintained (see Tables | through VII for
cooling temperatures). To do this, a botile of tap water may be placed in the ice chest with the samples.
and the temperature of the tap water can be measured. The tap water container should be the same size
as the largest sample to be collected. and the temperature of the test bottle should be recorded on a field
sheet (Appendix K).

For many types of samples the laboratory provides containers with the correct preservative
in them, and for other samples, it provides the preservatives and any necessary instructions. A
preservative that is added in the field should be added immediately upon collection or just after
filtration. If feasible, the laboratory should be encouraged to provide the preservatives already in the
sample container so that the field crew does not have to handle them.

Sample preservation media, such as acids, formalin, or stains. should be fresh and
uncontaminated. Smaller containers or other objects should not be dipped into a stock solution of
preservative. Instead, the stock solution should be poured into another container {(any unused
preservative remaved should not be put back into the stock container). These procedures will help
prevenl the stock solution from becoming contaminated.

Limit exposure to both the formalin fumes and to the
formalin solution. Make sure the working area is well
ventilated.

Nitric acid is the preservative used for most minor elements and common metals (sodium,
calcium, and magnesium); however, Chromiuvm VI samiples are preserved by cooling to 4°C. The
laboratory provides the acid in ampules of 2 mm. The neck of the ampule should be broken with the
implement made for that purpose. The ampules are poorly designed, however, and the acid must be
jolted out.

Care should be taken when acidifying any sample.
Disposable gloves and goggles should be used when
acidifying samples.

Sample containers which contain preservatives should not be rinsed and should not be filled to
overflowing. These containers are well cleaned at the laboratory prior to introduction of the
pteservative. Preservatives are usually toxic and/or potentially injurious so care should be taken in
handling them by wearing gloves and goggles. Also, field personnel should be familiar with the
location of and the use of the eye flush kit. Hands should be washed after preservatives are handled.

-
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Holding Times for Samples

The holding time is the maximum time a sample can be stored after collection before analysis
is begun without significantly atfecting the resuits. Holding times vary depending on the parameter,
preservation technique. and analytical methodology. Maximum holding times are vsvally specified by
EPA. and must be considered when scheduling sampling trips. Delivery times should be coordinated
with the laboratory. Maximum holding times are listed in Tables ] through VII.

Transportation, Shipping and
Storage of Samples

For many samples. transportation to the laboratory must begin as soon as possible to avoid
degradation of the constituents to be analyzed. For example, the recommended maximum transport
time for coliform samples is only 6 hours. Prior to and upon arrival at the laboratory, samples have to
be refrigerated. They should then be analyzed within 2 hours of arrival. The time elapsing between
collection and examinauon may be longer, but cannot exceed 24 hours.

Samples to be shipped which must remain cold should be thoroughly chilled prior to packing.
Blue ice in non-leaking containers is convenient for keeping samples cooled during shipment. Dry ice
should not be used with samples which would be altered by freezing (e.g.. precipitation of solids), and
it should not be used with sampies in containers which could rupture (especially glass). However,
nutrient samples are sometimes frozen and chlorophyll filters are always frozen.

Special chests are made for dry ice, since dry ice can cause cracking and splitting of the plastic
lining inside regular ice chests. These chests are thick (1-1/2 to 2 inches) foam containers covered by
heavy paperboard. The Iid is secured to the chest with cloth fabric straps.

Well-insulated ice chests with a tough plastic outer cover are best for shipping samples. When
any sample is to be shipped by common carrier or sent through the U. S. Postal Service, it must
comply with the Department of Transportation's Hazardous Materials Regulations (49 Code of Federal
Regulations Part 172). Since these regulations are quite extensive, the Quality Assurance Officer
should be consulted when shipment is contemplated.

, Samples should not be stored in the proximity of agents which can contaminate the samples.
For instance, sumples for volatile organics analyses should not be stored near solvents. [n most
instances. samples should be stored in an ice chest or a refrigerator. This not only keeps them chilled, it
also protects them from constituent changes which may occur in the presence of light. Samples should
not be exposed to direct sunlight, and they should be delivered to the laboratory with a minimum of
agitation.
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Note: These tables are consistent with Bryte Chernical Laboratory’s recommendations; however,
consull your contract laboratory for specific recommendations.

TABLE |

CONTAINERS, PRESERVATION TECHNIQUES,

AND HOLDING TIMES FOR ORGANICS IN WATER SAMPLES

silicone sepla &
screw cap

Parameter Container Volume Required Preservation Maximum
i bs {mL) A : Holding Time
Pesticides 1.3 L glass jug 1000 {2 mL H:5QC4, pH<2) Extraction w/in 7 days;
lor herbicides 4°C for analyzed wfin 40 days
all pesticides
Volatile Organic Amber glass vial 40 4°C, 2 drops HCI (1:1) 14 days
- Compounds wiTeflon-silicone septa (no air space)
— & screw cap
Trihalomethane Amber glass vial 40 0.45 pm filtered 14 days after qguenching
Formation w/Teilon-silicone septa {no air space) 4°C
Potential (THMEP) & sCrew cap
Qil and Grease Wide mouth glass jar, 1000 H:S0., pH<2, 4°C 28 days
: Telion lined cap
Total Organic Carbon Glass vial w/Teflon- 40 H:PO:, pH<2, 4°C 28 days

Note: Check with laboratary, may need more than one container lor quality control samples.

Source: 40 Code of Federal Regulations part 136 (7/20); Methods for Chemical Analysis of Water and Wastes. EPA- 600/4-79-020 (Revised

tMarch 1883).
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TABLE Il
CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES
FOR INORGANICS IN WATER SAMPLES
Parameter ; Container Volume Required ‘Preservation® Maximum
- {mL) HoldIng Time*
Bromide : Poly or glass 50 {Bryte Lab) None required 28 days
100 (EPA}
Chloride Poly or glass 50 None required 28 days
Fluoride 16 0z poly 300 (EPA) None required 28 days
‘ 100 (Bryte)
lodide : ' i Poly or glass 100 Cool to 4°C 24 hours
Cyanide Poty 500 Cool to 4°C 14 days
: NaOH lo pH<12
= 0.6 g ascorbic acid
Silica : 8 oz poly 50 Cool to 4°C 23 days
Stlifate : | Polyorglass 50 Cool te 4°C 28 days
‘Boron. Poly 100 None required 8 months
Ammonia? " T Polyor glass 400 Cool lo 4°C 26 days
H:80: to pH<2
Nitrite? Poly or glass 50 Cool to 4°C 48 hours
Nitrate® ; Poly or glass 100 ' Cool to 4°C 48 hours
Nitrate-Nitrite* Poly or glass 100 Cool 1o 4°C 28 days
g H:S0: 10 pH<2
Organic Nitrogen® Poly or glass 500 Cool to 4°C 28 days
> . H:SO. to pH<2
Oﬂhoph?phate. 1  Polyor glass 50 Filter on site 48 hours
Dissolved i Cool 10 4°C
Hydrolyzable Poly or glass 50 Cool 10 4°C 28 days
Phosphate® 1 HSO« to pH<2
Tatal Phosphate® 1 Poly or glass 50 Cool 10 4°C 28 days
3 HzS0x 1o pH<2
Total Dissojved Poly or glass 50 Filter on site 24 hours
Phosphate | Cool to 4°C
H:80- to pH«2
Standard Mineral Qt. poly 960 0.45 pum filtered See note’
: 8 oz poly 100 0.45 pm filtered 6 monihs
" BNQs, pH<2
Standard Nutrient 8 oz poly 100 4°C unfilered 48 hours
¢ 8 oz poly 100 Freaze unfiltered 3 monihs
Total Metals 16 oz paly 480 HNO: 10 pH<2 6 months
Dissolved Metals 16 0z poly 480 HNQ: to pH<2 6 months
; g 0.45 um filtered
Suspended Metals Poly 200 Filler on site 6 months
Chromium Vi Glass or poly 200 Cool, 4°C 24 haours
Total Mercury. 16 oz poly 480 HNO: to pH<2 28 days
Dissolved Mercury 16 oz poly 480 Filter; HNO: to pH<2 28 days

'‘Unstable samples such as municipal and industnal wastes, hal springs, slc., require immediate attenuon,

‘DWR's Bryte Chemical Laboratory can Ireeze thess samples wrthin 48 hours and extend the holding lime to 3 months
*Do not freeze agnculiural waste or highly safine walers for dissolved samples

poly = polyethylens: glass = borosillcate clear glass {amber glass will be specially noted)

Source 40 Cade of Federal Reguiations part 136 (7/90); Methods for Chemical Analysis of Water and Wasles, EPA-600/4-79-020 {Revised
tMarch 1983).
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TABLE It
CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES
FOR BIOLOGICAL SAMPLES
Parameter Container Volume Required Preservation Maximum
: {mL) Holding Time
‘Zooplankton: Glass or poly 60 5% Formalin w/rose 12 monlhs
. bengal dye
Phytoplankton Glass 60 2 mL Lugols solution 12 months
Bacteria— Sterilized glass botlles, >100 mL Cool to 4°C 6 hours?
(fecal and total or pre-sterilized plastic
coliform) “whirlpak” bags
Benthos Wide-mouth glass Quarl or farger, 10% buffered formalin 2-3 weeks®
: of poly 50% sampie, or 70%-80% ethanol
., 50% preservatives
Chlorophyll Store filter 1n dark 30 days
) and freeze

'Both preservatives can be used, bul one may be preferred aver the other depending on Ihe lype ol organisms coflected. At DWR, bullsred

formalin with the addition of rose bengal dye is most commonly used.

:After 2-3 weeks, fresh preservatives are added for permanent storage
“Ideaily, the maximum transperk ime should be 6 hours. Upon receipt in the faboralory, it should be refrigerated and processed within 2 hours.

Reatistically, however, the time elapsing between collsction and examination may be longer. bul should nol exceed 24 hours,

Sources: 40 Code of Federal Regulations part 136 (7/20); Methods for Chemical Analysis of Water and Wastes.
EPA- 800/4-79-020 (Revised March 1983}, Benthos data taken rom EPA’s document: Macroinveriebrate Flald and Laboratory Meihods for

Evafualing the Bivlogical integrily of Surface Waters, EPA/600/4-90/030 {November 1830).

TABLE IV
CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES
FOR MISCELLANEQUS PARAMETERS IN WATER SAMPLES
Parameter ' Container Volume Required Preservation Maximum
L mbye ey _ Holding Time
‘Color 16 0z poly 480 4°C 48 hours
Suspended Solids 16 0z poly 480 4°c 14 days
Volatile Suspended Solids 16 oz poly 480 a°C 14 days
Oil and Grease Wide-mouth, solvent 1000 1 ml K-S0 and 28 days
! g washed glass jar cool to 4°C
Ultraviolet Absorption Poly or glass 50 4°C 48 hours

Source: 40 Cods of Federal Reguiations part 136 (7/90); Methods for Chernical Analysis of Water and Wastes,
EPA- 800/4-79-020 {Revised March 1983).
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TABLE V
CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES
FOR MISCELLANEOUS IN SOIL AND SEDIMENT SAMPLES
Parameter ~ Container Preservation Maximum
o : e Holding Time
Acidity Poly or glass Cool, 4°C 14 days
Alkalinity Poly or glass Cool, 4°C 28 days
Ammonia Poly or glass Coot, 4°C 28 days
Cyanide Poly or glass Cool, 4°C 28 days
Sulfate Poly or glass Codi, 4°C 28 days
 Sulfite Poly or glass Cool, 4°C 48 hours
Nitrate Poly or glass Cool, 4°C 48 hours
Nitrate-Nitrite Poly cr glass Cool, 4°C 28 days
Nitrite Poly or glass Cool, 4°C 48 hours
Oil and Grease Poly or glass Cool, 4°C 28 days
Org;nk':. Carben Poly or glass Cool, 4°C 28 days
Source: Soif Sampling Quality Assurance User's Guide, 2nd ed., EPA, March 1989,
Consult laboratory for volume reguirement of sail/sediment sampies.
TABLE VI
CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES
FOR METALS IN SOIL AND SEDIMENT SAMPLES
Parameter ‘ Container - Preservation  Maximum
S i ¢ S . Holding Time.
‘Chromjum VI Poly or glass Cool, 4°C 48 hours
Mercury Poly or giass Cool, 4°C 28 days
IMetals except above Poly or glass Cool, 4°C & months

Source: Solt Sampiing Quallty Assurance User's Guide, 2nd ed.. EPA, March 1988,

Consult laboratory for volume requirement ol soil/sediment samgples.
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TABLE VI

CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES
FOR ORGANIC COMPOUNDS IN SOIL AND SEDIMENT SAMPLES

Parameter Container Preservation ‘MaxImum
Holding Time

Extractibles Glass, Teflon-lined cap Cool, 4°C 7 days (until extraction)

{including phthalates, nitrosamines, 30 days {afler extraction)

organo-chiorine pesticldes, PCB's,

nitroaromatics, isophorone. polynuciear

aromatic hydrocarbons, haloethers,

chlorinated hydrocarbons and TCDD)

Extractables (phenols) Glass, Teflon-lined cap Cocl, 4°C 7 days (until extraction}

; . 30 days (after extraclion)

Purgeables (halocarbons and Giass, Teflon-lined septum Cool. 4°C 14 days

aromatics}

Purgeables Glass, Teflon-lined seplum Cool, 4°C 3 days

{acrolein and acrylonitrate)

Orthophosphate Poly or glass Cocl, 4°C 48 hours

Pesficides Glass, Teflon-lined cap Cool, 4°C 7 days (until extraction)
30 days (after extraction)

Phencis Poly or glass Cool, 4°C 28 days

Phosphorus Glass Cool, 4°C 48 hours

Phosphorus, fotal Paly or glass Cool, 4°C 28 days

Chicrinated organic compounds Glass. Teflon-lined cap Cool, 4°C 7 days {until extraction)
30 days (after extraction)

Source: Soil Sampiing Qualty Assurance User's Guide, 2nd ed , EPA. March 1889,

Consuit laboratory for volume requirement of soil/sediment samples.
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SAMPLE PROCESSING FOR
SPECIFIC PARAMETERS

This chapter discusses specific procedures or collecling and processing samples for organic,
inorganic, biological, radionuclide and miscellaneous analyses.

Included 1n the organic category are volatile, semi-volatile, non-volatile. biochemical oxygen
demand, chemical oxygen demand, total and dissolved organic carbon, and oil and grease. Acute
toxicity bioassay may also be collected and analyzed. Sampies for inorganics anatyses include standard
mineral, trace metals, minor elements, and asbestos.

Biological analyses include phytoplankton, zooplankton, benthic organisms, chiorophyll, and
bacteria (1otal and fecal coliform). Miscellaneous parameters sampled and analyzed include color,
suspended solids and ultraviolet absorption.

Organic Samples

Volatile

Volatile compounds have high vapor pressures and low waler solubility, Most organic solvents
are volatile. Care must be taken to avoid trapping air bubbles in these samples because the compounds
may volatilize into the air bubble and escape when the container is opened in the laboratory.

Containers for Volatile Organic Analysis. Samples taken from sampling equipment are placed
in specially cleaned 40-milliliter Volatile Organic Analysis (VOA) containers. The VOAs are screw-top
borosilicate glass containers with plastic caps that have a hole in the center. [nside the cap is a remov-
able plastic septum, one side of which is lined with Teflon. The Teflon-lined side should be in contact
with the sample. This cap allows sample containers to be filled to the top with no headspace since the
septum permits thermal expansion and. thus, prevenis the container from bursting. Appropriate VOAs
are provided in ready-to-use condition by the laboratory.

Solid or sedimeni samples for analysis of volatiles are collected in wide-mouthed glass jars

which are specially cleaned with adhesive-free Teflon-lined caps. A commonly used jar size is a half-
pint (235 ml). The jars should be packed tightly to reduce air space.
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A picture of 2 VOA glass vial is shown below.

Screw Cap
=

Teflon/Silicon Septum

P S {Pierce #12722 or
T Y

equivalent)

Convex Meniseus {Sample)

40 mL Borosilicate Glass
Vial (Pierce #13075 or
equivaient)

FIGURE 15: VOA Glass Vial (from £PA 600/4-82-029, 1382).

Procedures to Collect Volatile Organics:

Do not touch the Teflon liner or lip of the vial. Unpowdered, disposable gloves should be
worn during the sampling to protect the sample.

If possible, the VOAs should be filled with the water from a sampler equipped with a release
valve to control flow. Tum on the valve and release the water onto the inner sides of the VOA
bottle being careful not to cause any bubbles. Fill the VOA until it is overtopped with a convex
meniscus. Carefully place the cap and septum over the mouth of the vial, being careful to
avoid trapping bubbles in the sample. Only one side of the plastic septum is Teflon coated, and
that side should be in contact with the water. Do not touch the Teflon side of the septum. The
lid should be screwed on firmly.

Check for bubbles by inverting the vial and tapping it lightly; then hold the vial up to the light
and look for bubbles. If any bubbles appear. the sample must be discarded and the container
refilled repeating the above procedure.

Inspect the samples thoroughly for particulate matter. This matter may contain bacteria which
will rapidly degrade volatile organics. If visible matter cannot be avoided, shorten the holding
times to a minimum and inform the laboratory that you have particulate matter in the sample,
requesting expedited analysis.

Isolate samples from potential sources of contamination (including other samples and the
necessary travel blanks) by placing them in individual plastic bags. The samples should be
placed in an ice chest and padded to prevent breakage. Cube ice should be used to cool the
samples to 4°C, but the VOAs should be kept separate from the melt water. Dry ice should not
be used because of its capacity to freeze and burst sample containers. Samples for volatile
analyses should be transported to the laboratory immediately.
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Semi-volatile

In general, these organics are identified as having medium to low solubility and low vapor
pressure. An example of a semi-volatile 1s chlordane, a pesticide.

Contiainers for Semi-voiatiles. Semi-volatile samples are collected in |.3-liter amber glass jars
with Teflon liners in the cap or a swatch of Teflon sheeting beneath the cap. The jar can be used to
collect the sample directly from the water source or from a water sampler.

Procedures to Collect Semi-volatile Organics:

For samples collected directly from a surface water source, immerse the uncapped sample
bottle to a depth several inches below the water surface. Slant the bottle with the opening
pointed upstream. Hold the bottle near its bottom so that water that comes in contact with
the hand does not enter the bottle. Fill the container completely so that there is no airspace.

Non-volatile

Non-volatile compounds have very low vapor pressures. An example of a non-volatile is
lignin.

Containers for Non-volatites. Non-volatile orgarics are collected in one-liter amber glass
botties which are equipped with caps lined with Tellon.
Procedures to Collect Non-volatile Organics:

See the procedures for collecting semi-volatiles.

Biochemical Oxygen Demand

Biochemical oxygen demand (BOD) is a measure of the quantity of dissolved oxygen
consumed by bacteria in the aerobic oxidaton of organic matter in water. The test is conducted for a
specified time—commonly five days.

Containers for BOD. A polyethylene half-gallon bottle is a good cheice for collecting the
sample since a liter of sample is needed for the analysis.

Procedures to Collect BOD Samples:

BOD samples can be collected with either a Van Dorn or Kemmerer sampler or directly in
the bottle, The sample volume should be a little more than | liter.
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Chemical Oxygen Demand

The chemical oxygen demand (COD) is used as a measure of the oxygen equivalent of the
organic material in a sample that is susceptible to oxidation by a strong chemical oxidant. The COD
can be empincally related to the biochemical oxygen demand for samples from specific sources.

Container for COD. Collect samples in a one-pint polyethylene bottle.

Total and/or Dissolved Organic Carbon
The total and dissolved organic carbon tests determine the carbonaceous material in water.

These tests are typically used for determining the concentration of organic carbon in water that comes
from a variety of natural, domestic, agricultural, and industrial sources.

Containers for Organic Carbon Analyses. Organic carbon samples should be collected in
specially-cleaned 40 milliliter vials which can be obtained from the laboratory. The vials contain 1
milliliter of phosphoric acid as a preservative. Care must be taken to avoid loss of the preservative, and
the vials should not be filled to overflowing.
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QOil and Grease

Oil and grease analyses determine the cumulative concentrations of soaps, fats. waxes, and
oils. When oil and grease are discharged in waste water, they frequently cause surface films and
shoreline deposits. and they are often harmful to aquatic organisms.

Containers for Oil and Grease. Samples for determining oil and grease should be collected
directly in a wide-mouth glass jar which has been cleaned and rinsed with a solvent to remove any
contaminants. Plastic containers should not be used as oil and grease will adhere to the plastic.

SAMPLE PROCESSING FOR SPECIFIC PARAMETERS

61



Inorganic Samples

Standard Minerals

DWR’s Bryte Chemical Laboratory has grouped the analysis of a number of common minerals
into a class designated as “*Standard Mineral.” Inciuded in this group are: Calcium (Ca), magnesium
Mg), total hardness, sodium (Na), potassium (K), 1otal alkalinity (as CaCO»), chloride (Cl}), sulfate
{SOu), nitrate (NO:), boron (B}, total dissolved solids (TDS), and specific conductance at 25°C. Nitrate
{NQ:) measurement resulls are given in terms of “order of magnitude.” This is because accurate levels
of nitrogen as NO:s are difficuit to obtain due to the cycling of nitrogen to other forms.

Results for these analyses are reported on a DWR laboratory analysis sheet labeled Water
Analysis (Mineral) (see Appendix C). Turbidity is also reported on this analysis sheet.

Containers for Standard Minerals. The sample for the metals in the “Standard Mineral” are
eollected in an 8-ounce polyethylene bottle. Space should be left in the neck of the bottle for the addi-
tion of nitric acid from one ampule. A quart bottle of filtered water should also be collected tor the
analysis of the anions, but this sample should not be acidified.

Procedures to Col'lgzct Standard Minerals:

With the exception of lUI'bldlLy, samples for all of the above analyses are filtered through a
0 45 pm mcmbrane filter. '

The turbidity sample should not be filtered and is collected from the sampling device in a pint
polyethylene bottle. ; ,

Trace Metals and Minor Elements

Metals and other minor elements are frequently collected by DWR. The two most common
groups of metal measurements are (otal metals and dissolved metals. Total metals refers to the “total
concentration” of metals in a sample; that is, dissolved plus suspended metals. Suspended metals are
the quantities of metals which would be removed by filiration,

The suspended metal fraction is usually determined by calculating the difference between total
and dissolved metal concentrabons, as reflected in the filtered and unfiltered sample analyses.

Coniainers for Trace Metals and Minor Elements. Water samples for metals and minor element
analysis are collected in 16-ounce polyethylene acid washed bottles. Sample containers are supplied by
DWR’s Bryte Chemical Laboratory. Acid washed containers from the [aboratory are identified by a
“W” on the cap and bottom of the bottle.
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Soil samples for metal analyses are generally collected in 16-ounce, acid-washed, wide-mouth
glass jars with Teflon-lined caps and do not need to be (ixed with nitric acid. Samples used for
determining silver should be stored in light proof conlainers.

Procedures to Collect Trace Metals and Minor Elements:

Sampies for total metals should be collected without filtration in an acid-washed
polyethylene pint bottle. Enough space should be left in the bottle for acidification.

Goggles and disposable gloves should be worn when acidifying samples. Carefully break the
top off an ampule of nitric acid and empty the contents into the sample bottle. Do not dip the
tip of the acid vial into the sample to dispense the acid. This could cause contamination.

Use caution when handling acids. In addition to wearing
gloves and protective eye gear, an eyewash device and
an acid neutralizing kit should be carried on field runs
where acidification is scheduled.

Dissolved metal samples should be filtered through a membrane filter with a 0.45-um pore
size. The stainless steel filter stands should not be used to filter metal samples because of the
possibility of contaminating the sample.

Dissolved metal samples are collected in the same containers and acidified in the same way as
total metal samples.

Asbestos

Asbestos in water occurs naturally. EPA has proposed a drinking water standard of 7.1 million
fibers per liter where fiber length is greater than 10 microns. Although levels in some areas where
DWR monitors water quality have exceeded this limit, ashestos is rather easily removed in the drinking
water treatment process, thus bringing the water into compliance with the drinking water standard.

Containers for Asbestos. Asbestos samples are generally collected in glass or polyethylene
botiles. Polypropylene bottles are not used, due 1o the potential for particulates to be released into the
sample. While the size of the bottle may vary greatly between laboratories, EPA recommends two one-
liter bottles: the first for analysis, and the second for storage and verification of data. These containers
should be obtained from the laboratory that is performing the analysis, since Lhey need to be specially
washed.
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Biological Samples

Macroinvertebrates

Macroinvertebrates refers to those invertebrates retained on a U.S. Standard No. 30 sieve. They
are visible to the unaided eye. These organisms are studied because many are sensitive to pollution,
five in the water for over a year, cannot easily escape pollution as some fish can, and are easily
collected in many streams, rivers and estuaries.

Containers for Macroinvertebrates. Benthic macroinvertebrates are placed and stored in wide-
mouthed quart or gallon high-density polyethyiene jars. Use of larger jars makes il possible to mini-
mize field processing.
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Procedures to Collect Macroinvertebrates Using a Ponar, Petersen or Ekman Dredge:

The contents of each grab sample are brought to the surface with the dredge and placed in a
large plastic bucket or tub. Water is used to create a slurry, which is poured into a U.S.
Standard #30 mesh screen (0.595 mm openings).

Take 3 to 5 replicate samples to be statistically significant.

It possible. the samples should be subjected to a fine spray of water to remove as much
substrate as possible. Any large pieces of debris or rocks should be removed by hand.

The material remaining on the screen should be washed into an adequately sized high-
density polyethylene jar and preserved with a formalin solution containing rose bengal dye.
When using a full strength (37 percent) formalin solution, enough solution should be placed
in the water in the jar to make up one fourth of the total volume.

Limit exposure to both formalin fumes and formalin
solution. Make sure the working area is well ventilated.

Zooplankton
=

Zooplanklon are minute animal organisms which may live anywhere in the water column. The
species abundance and diversity are related to water quality. Zooplankton are also a good measure of
the available food supply for higher aquatic organisms.

Containers for Zooplankion. Zooplankion samples are placed and stored in wide-mouthed,
6-ounce to 12-ounce glass jars.
Procedures to Collect Zooplankton Samples Using a Zooplankion Net (vertical tow):

Lower the net made from No. 20 silk bolting cloth to the desired depth. This is usually a
depth just above the bottom or just above the anoxic zone, if sach a zone exists.

Retrieve the net at a rate of 0.5 to 1.0 meters per second.

Once the net is out of the water, pour water on the outside of the net to wash the organisms
from the inner net surface into the collecting cup at the vertex of the net.
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Eggs and Larvae
DWR collects eggs and larvae samples to determine the density of fish species (particularly
striped bass) entrained by Stale Water Project and Central Valley Project pumps.

Containers for Eggs and Larvae. Eggs and larvae samples can be stored in a wide-mouthed,
1-quart polypropylene jar.

Phytoplankton

Phytoplankton refers Lo freely suspended algae (single celled or colonial) living in a body
of water.

Containers for Phytoplankton. Phytoplankton samples are placed in 2- or 4-ounce glass
containers.
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Procedures to Collect Phytoplankton Using a Van Dorn Sampler:

Nearly fill a 2-ounce glass bottle of suitable size containing 2 millititers of Lugol’s solution
as a preservative. Do not fill the container completely, since the laboratory analyst needs
space to gently agitate the sample before subsampling. A 4-ounce bottle should be used
where phytoplankton concentrations are very low, as at Lake Tahoe.

"_Lu’gol?s solution is capable of preserving phytqplankmn in identifiable condition for several
- months: however, analysis should be performed as soon as possible because some degradation
‘does oceur. Samples should be stored out of direct sunlight.

Flagellated organisms, for instance, lose their flagella within a few months of storage and other
‘changes occur which make identification more difficult in some phytoplankton species.
‘Formalin is more damaging to flagellated organisms than Lugol’s solution.

Label and store containers to avoid breakage. All samples should be kept in darkness until
-analyzed.

: RéCOfd'apprépriaté:in_fonnation on the field sheets.

Periphyton

Periphyton is the algal biomass which attaches itself to solid surfaces. One means of
quantifying this biomass in a lake or aqueduct environment is by using artificial substrates such as
periphyion plates. These plates are also useful for considering community metabolism as well as
biomass.

Bacteria

Bacteria (fecal and total coliform) can enter the waterways from natural soil erosion. the
presence of maromals and birds, agricultural and storm runoff carrying wastes. and sewage discharged
into the water. Coliform organisms are generally not pathogenic, but are good indicators of the possible
presence of pathogenic organisms, and can be more readily monitored than actual pathogens.

Bacterial analyses are the principal tests used to assess the sanitary quality of water and the
potential public health risk from waterbome disease. They are used to assure the safety of potable
water and water used for recreation and to make sure the water is free from waterborne diseases.
Bacterial analyses also are used to determine the effectiveness of water and wastewater treatment and
Lo identify useable water resources and sources of bacterial contamination.

(Normally DWR staff are involved in bacterial testing only to the extent of collecting water

samples and sending them to the State and county health laboratories using instructions. containers,
and techniques specified by the health laboratory. }
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Containers for Bacterial Samples. The containers for bacterial samples are sterilized 4-ounce
plastic bottles. or sterilized plastic “Whirlpak™ bags.
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Radionuclide Samples

Radionuclides are radioactive atoms that break down to release energy (radioactivity).
Contamination of water by radionuclides is caused primarily by natural sources. Natural radionuclides
are of concern because of their potential health effects (e.g., cancer) and their widespread occurrence.

Radon

Containers for Radon. Samples for radon analysis are collected in 4-ounce glass prescription
sample boitles and caps. Keep sample bottles in a cool place.

Uranium, Radium and Gross Alpha

Containers for Uranium, Radium and Gross Alpha Samples. Plastic (polyethylene) containers
are preferred over glass containers. Cubitainers, which can be used for shipping, are recommended.
Containers should hold ¥ gallon 1o 1 gallon,
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Miscellaneous Samples

Solids

The term “solids” refers to settleable solids, total dissolved solids, and iotal suspended solids.

Containers for Solids. A 16-ounce polyethylene bottle is the preferred container.

Alkalinity

Alkalinity of water is its acid-neutralizing capacity.

Containers forAll;alinity. Samples should be collected in 16-ounce polyethylene containers.
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Ultraviolet Absorbance

Dissolved organic carbon. total organic carbon, and trihalomethane precursors may be
estimaled using ultraviolel absorbance.

Containers for UVA Analysis. Samples should be collected in 8-cunce polyethylene bottles.
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FIELD ANALYSES

Field analyses are performed when immediate results are necessary or for those parameters
that can significantly change in a grab sample, such as temperature, pH, and dissolved oxygen and
urbidity. Field observations should be made to enhance data interpretation; e.g., cloud cover, wind
speed and direction, unusual odors. air temperature, etc. Field analyses conducted by DWR staff
include pH, dissolved oxygen, specific conductance, fluorometry, Secchi depth, {ight transmissivity,
and turbidity. Some of these parameters. such as pH and specific conductance are often measured again
in the laboratory for comparison purposes, but good field measurements are very important because
parameters such as pH change and do not reflect field conditions when taken in the laboratory.

The type of instrument, support equipment, and reagent used for analyses will depend on the
parameter to be analyzed and the objectives of the study. A monitoring equipment survey was
conducted at the DWR on May 16. 1990. Results of the survey indicate which instruments are in wide
use. These resulis are mentioned in each of the respective sections below. As stated in “Purpose and
Scope,” the mention of trade names does not signify product endorsement by the State of California.

Equipment used for field analyses should be maintained and calibrated on a routine basis.
Before going to the field, equipment should be checked, chemicals restocked, batteries tested and
replaced or recharged, equipment calibrated and the calibration results recorded, and field books set up
according to the sampling trip(s} planned. Extra batteries, fuses, sample cuvettes. and other glassware
should also be carried.

For the purpose of measurement consistency, the same type of equipment should be used
within the project. Different types of equipment give readings which may not be comparable.

Field Analysis Procedures

Temperature

Purpose. Temperature is related to many of the physical, biological, and chemical
characleristics of a stream or water body. For example, temperature affects the solubility of oxygen in
water and the rate of biological activities of bacieria, algae., and other aquatic organisms.
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Equipment. Temperature measurement is often possible using instruments designed primarily
to measure another parameter such as dissolved oxygen, specific conductance, or pH. Based on survey
results, the YSI Model 33 is the instrument most commonly used within DWR Lo measure temperature.
This instrument, which measures both specific conductance and temperature, is pictured below.

PHOTO 5: Muiti-parameter Instrument with Efectrical Conduc-
tivity and Temperature Probes {from Y$I Inc.).

Instruments which measure temperature along with pH or dissoived oxygen are also
salisfaclory for use in measuring temperature. A good American Society of Testing and Materials
certified mercury thermometer is also satisfactory for making temperature measurements, but it should
not be placed in a bucket from which water will be taken for laboratory analysis.

I a Yellowsprings conductivity meter equipped with a temperature probe is used, care should
be taken to completely immerse the temperature sensor which is located at the top of the conductivity/
temperature probe. Whenever possible, temperature should be measured at the source, not in the
sample container.
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Cleaning and Maintenance. In general, the temperature probe should be stored in a pint bottle
of demineralized water in order to avoid buitdup of deposilts.

Calibration. Occasionally the temperature reading should be compared 1o the value obtained by
an American Society for Testing and Materials calibrated standard mercury thermometer. Temperature
differences should be less than 1°C. DWR’s Bryte Chemical Laboratory or the QA Officer can assist in
acquiring a suitable calibration thermometer.

pH

Purpose. The pH value of water, on a scale of 0 to 14, is a measure of the hydrogen ion (H?)
concentration. If water contains more H* than OH ions, the water 1s acidic with a pH less than 7. If
water contains more OH ions than H ions, water is basic with a pH greater than 7. A difference of one
pH unit is a tenfold difference in the hydrogen ion concentration.

The pH value is important because at extremely high or low pH values, the water is unsuitable
for most aquatic organisms, and certain species are very sensitive to small changes in pH. Furthermore,
acidic conditions can cause trace metals to dissolve and become available for accumulation in the food
chain. The pH measurement should be taken soon after sample collection.
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Equipment. The pH of a sample is usually defermined with an electronic meler which uses a
glass etectrode in combination with a reference electrode. In some instances. a combination electrode
may be used instead. Based on survey results, the type of instruments used in DWR to measure pl are
the Beckman and Cole-Parmer meters. These meters internally correct for temperature. A picture of a
Beckman pH meter is shown below.

Less accurate, but often more reliable colorimetric pH methods are available as a backup to
electrometric pH measuring equipment. Based on survey results, the two most commeon pH
colorimetric methods are the Hach Kit method and the Hellige color comparator. Field crews should
carry a backup colorimetric kit, with fresh indicator solutions. Use of a colorimeter to make a reading
should be noted m the log. In general, the limitations of using the colorimetric procedures include the
slightly lower accuracy and precision of the results. When reagents are fresh, however, the methed has
a degree of reliability not usually found in the electronic meters.

Cleaning and Calibration. Most of the pH meters used in the field can be antomatically
calibrated. Calibration against two standard buffers which bracket the expected pH of the waters 10 be
sampied (e.g., pH 4 and 1) should be performed during preparation for the field trip on each sampling
day. The electrode should first be thoroughly rinsed with a previcusly used portion of buffer before
placing it in the fresh buffer. After a Beckman pH meter has been standardized with the first buffer, no
other operations should be attempted until the standardization with the second buffer has been
completed.
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After the pH meter has been standardized with both buffer solutions, the electrode should be
thoroughly rinsed by swirling it in a cup of demineralized water. The swirling rinse should last one (o
two minutes. After the rinsing is completed, the cup should be emptied and refilled with fresh
demineralized water. The electrode should then be replaced in the cup and transported to the first
sampling station in the cup. The elecirode should be rinsed two times in the sample water by swirling
before measuring the pH in a third portion of the sample.

Buffer replacements are available through the laboratory, equipment manufacturers. or supply
houses. The pH electrodes should also be checked for electrotyte levels and internal crystallization.

The probe should be stored in a special solution for electrode storage or in a pH bufter of 4.
These mixtures will allow for ion exchange between the slorage solution and the pH probe’s electrode
Hilling solution.

Dissolved Oxygen

Purpose. Dissclved oxygen is essential for the maintenance of healthy water bodies. Most
aquatic plants and animals need oxygen dissolved in the water for survival. Sudden and gradual
depletions of dissolved oxygen can cause major shifts in the kinds and diversity of aguatic organisms.
Variations in dissolved oxygen readings occur with algal concentrations. time. weather, and
temperature.

Maximum dissolved oxygen concentrations are typically reached in mid-afternoon when an
algal population has had most of the day to produce oxygen through photosynthesis and more than
compensate for the oxygen demand frem plant respiration and organic decomposition. At night when
there is no available sunlight, organisms cease photosynthesis and stop oxygen production. However,
respiration continues, resulting in a decrease in oxygen concentrations.
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Equipment. Dissolved oxygen is measured primarily by the oxygen electrode meter and/or the
modified Winkler method. Based on DWR’s survey of monitoring equipment, dissolved oxygen is
measured by the YSI Models 50 and 58, the Hach digital titration [ield kit, and by a DWR-fabricated
Winkler method kit. A dissolved oxygen meter and the modified Winkler method titration system are
shown below.
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Cleaning and Maintenance of a DO Meter. Power for the dissolved oxygen meter is supplied by
batleries. When it is time to replace the batteries, the meter will usually display a message, such as "“LLO
BAT.” A low or weak batlery may give erratic readings. The battery terminals should be inspected on a
monthly basis and should be cleaned if corroded or covered with a build up of material. The 1erminals
can be cleaned by rubbing them with a pencil eraser (or similar material) to remove the oxide layer.

The oxygen probe should be stored in a container supplied by the manufacturer, A small piece
of moist paper towel or sponge should be placed in the container to prevent the electrode from drying
out.

The oxygen probe contains a membrane which allows gases (o pass to the electrodes. A loose,
wrinkled or fouled membrane may give erratic readings. The membrane should be replaced every two
to four weeks, There should be no air bubbles under the membrane. The figure below illustrates
membrane application. Refer to manufacturer’s instruction for the correci procedure for your specific
instrument.

FIGURE 16: Membrane Application (fram YS! Inc.).
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Calibration of a DO Meter. Dissolved oxygen meters typically need to be warmed up for severat
minutes (10 to 20) by setting the control knob to “temperature.” The dissolved oxygen meters are
calibrated by placing the probe in a solution of known oxygen concentration, such as water-saturated
air or water of a known oxygen content (mg/L). The controls of the meter should be adjusted to the
correct concentration. The instrument should be calibrated daily by the water saturated air method and
at least once a month against a modified Winkler kit. Refer to the manufacturer’s instructions for
details regarding calibration procedures.

82  Fieb Anayses



BOD bottle into the bottle; then drop the stopper into the bottle so that all bubbles are
excluded. Hold a finger on the stopper and gently invert the bottle 15 times or so to thoroughly
mix the contents. Do not shake the bottle vigorously since this causes a fine floc to be formed
which is slow in settling.

Handle the chemicals carefully. They are very caustic. Do not
conduct this analysis without wearing plastic gloves and
safety glasses and having acid neutralizer and eyewash
equipment handy.

Allow the floc (precipitate) to seitie until about half of the bottle is clear. Add the contents of
the blue powder pillow (sulfamic acid). Place stopper in bottle once again and shake
vigorously until all of the granules are dissolved. According to EPA, fixed sampies may be
stored for up to eight hours in the dark, though immediate analysis is always recommended
where feasible. If a large amount of organic material is present, the sample should definitely be
analyzed immediately.

Transfer the entire contents to a clean 500 ml Erlenmeyer flask, add a stirring bar and place on
a magnetic stirrer or swirl by hand. Begin titrating with 0.037 N thiosulfate solution until a
pale straw color appears. Note that thiosulfate standards can be degraded by sun light and
other factors. Therefore, thiosulfate standards should be replaced periodically, preferably each
month. Standardized solutions can be obtained from the laboratory.

Add about 0.5 mi of starch solution to the flask. (Starch should also be replaced monthly.) This
should turn the solution to a dark blue color.

Continue to titrate with thiosulfate, and swirl or stir the flask continuously, until the blue color
disappears. One can tell when the end point is approaching, because plumes that are clear will
momentarily appear in the solution as the drops fall into the flask. The clear plumes will
increase in size and persist longer as the end peint approaches. The end point is reached when
the solution turns clear and stays clear as long as five seconds or so.

It is easy to over-titrate and add too much thiosulfate to the
container. Remember this rule: when a titrated solution
changes color, you have already passed the end point. The
trick in performing a proper titration is to control the process
to the point where the last drop added turns the solution
clear. If you over-titrate, you can add a known volume of
your water sample so that the solution turns blue again. Then
you can retitrate with thiosulfate. Another alternative is fo
repeat the titration with a new sample.
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Take the dissolved oxygen reading off the buret scale in mg/L. This reading does not require
any [urther calculations because the concentration of the thiosulfate solution has been related
to the volume of the sample by the laboratory. ¥

Record the temperature at the time of collection.

Specitic Conductance
Purpose. Specific conductance is a parameter which is used as a screening device. It can be

correlated with the TDS and ionic strength of a solution. and is a good general indicator of the salinity
of the water.

Types of Equipment. Many conductivity meters measure temperature as well as specific
conductance. Based on the survey results, the types of equipment used in DWR to measure specific
conductance are {he following: Foxboro, Heneywell, Beckman. YSI Model 33, Orion, Stevens, and
Martek. A piclure of a conductivity meter which also measures temperature is shown on page 76.

In permancot field installations. inductive conductivity probes are often used. and they are
sometimes used on portable field sampling equipment as well. These are identifiable as a donut-shaped
coil housed in insulated and waterproof material.

Cleaning and Maintenance. The clectrode on the conductivity meter should be periodically
cleaned with a soft brush so that algae build up will not affect the readings. The need for replatinizing
of electrodes on the conductivity meter is dependent on type and quality of probe used. Replatinizing
solutions with directions are avatlable from the major equipment manufacturers. After replatinizing an
electrode, the instrument should be recalibrated. Always store the electrode in demineralized water
between uses.

The use of inductive conductivity probes is popular in unattended environments, becavse the
probe does not require replatinizing, and because they are relatively unaffected by biological growths
and require little cleaning.

Calibration. The conductivity meter should be checked for accuracy and calibrated before and
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